Analgesia after major lower limb joint surgery-now a matter of only peripheral interest?
Whether regional anaesthesia in this surgical setting shows mortality advantages compared with general anaesthesia is controversial, but there is some epidemiological evidence supporting a clinically relevant lower rate of surgical site infection 1 . After surgery, many studies have shown better pain relief, earlier functional recovery and higher patient satisfaction from peripheral regional or neuraxial analgesia compared with systemic pain therapy [2] [3] [4] . At one time, anaesthesia for major knee or hip surgery was thought to be best complemented by epidural analgesia or intrathecal (spinal) morphine analgesia. The latter is a simple and effective option but has always generated considerable debate, largely because the best morphine dose that balances efficacy against side-effects undoubtedly varies between individuals. Overall, safety is a concern, particularly in the elderly population most at risk of adverse outcomes in the event of severe (and latepresenting) respiratory depression 5 . While the specific detail of the optimum peripheral nerve block or combination of blocks remains unclear and alternative high-volume local infiltration analgesia methods are gaining currency 6 , peripheral nerve block analgesia is still considered an effective and minimally problematic method of optimising patient rehabilitation. Consequently peripheral nerve block, primarily femoral nerve block for knee replacement 7 , using a continuous infusion rather than single-bolus technique, is a popular approach. These blocks are not only effective but also confer a low level of risk for incidents and local infection 8 . Major infective and neurological adverse events are rare and, when compared to epidural analgesia after knee surgery, there are fewer side-effects, in particular less hypotension and urinary retention 2, 9 . How then do intrathecal morphine and peripheral nerve block analgesia compare as part of multimodal analgesic techniques after hip and knee surgery? For hip replacement, intrathecal morphine appears a very reasonable option compared with single peripheral nerve block. A number of dose-finding studies suggest that first day analgesia can be achieved with 50 to 100 µg of intrathecal morphine in the geriatric population [10] [11] [12] [13] . For other patients, optimal dosing falls in the range of 100 to 200 µg 14, 15 , however the efficacy of a single dose remains limited to within the first 24-hour period. Initial pain relief for up to 18 hours has been reported to be better after intrathecal morphine 100 µg, compared with a psoas compartment block with ropivacaine 0.475% 16 , and better initially than periarticular infiltration with ropivacaine and adjuncts, although subsequently and not surprisingly, is less effective after 24 hours 17 . Whether a small logistic or efficacy advantage outweighs the problems associated with pruritus, urinary retention in males 18 , and other side-effects of neuraxial morphine, such as nausea and vomiting, is certainly arguable 19 . Based on the ability to achieve similar analgesia, modern multimodal systemic analgesic methods, rather than neuraxial morphine or peripheral nerve block, with its potential for motor block, are resurging. A systematic review of randomised trials for postoperative pain control found no "best proven intervention" for total hip arthroplasty 20 . Analgesic needs are greater after knee arthroplasty compared with hip arthroplasty 14 , so larger doses of intrathecal morphine (200 to 500 µg) are required for effective analgesia 14, 21 . Compared with femoral nerve block, analgesic outcomes are similar but the opioid-related sideeffects greater 22 . Although severe hypoxaemia is rare 23, 24 , a large increase in the risk of respiratory depression 25, 26 and the potential for its delayed presentation remain major safety concerns.
In this issue of Anaesthesia and Intensive Care, two studies have investigated intrathecal morphine and continuous peripheral nerve block. Fredrickson and DaneshClough compare continuous lumbar plexus block (40 ml 0.5% ropivacaine, then 0.2% 5 ml/hour infusion and hourly patient-demand bolus) with intrathecal morphine 100 µg in 50 patients of mean age 63 years, also receiving general anaesthesia for elective hip replacement 27 . The study was powered to detect a clinically relevant difference of two points on a verbal numerical rating score for worst pain on movement during the first 24 hours and this endpoint did not significantly differ between groups. The spinal morphine group had better pain relief on arousal, with a median worst score in the recovery area 0 (0 to 0) versus 5 (0 to 7), but thereafter, no secondary outcome (other than pruritus) differed significantly between groups. The study supports the suitability of both methods, with concerns of side-effects and neurological injury due to spinal stenosis needing to be balanced against the potential for serious complications such as injury, toxicity and postoperative falls due to quadriceps weakness associated with 'advanced' regional block. Other studies suggest continuous lumbar plexus block is preferable to a single-dose block 28 and to continuous femoral nerve block for hip arthroplasty 3 . The PROSPECT Working Group recommends a multimodal approach, including continuous posterior lumbar plexus or femoral nerve block as first-line methods, ahead of spinal morphine, reserving epidural patient-controlled analgesia for high-risk patients 29 . Olive et al explore the combination of intrathecal morphine (175 µg) and continuous femoral nerve block (20 ml 0.75% ropivacaine with adrenaline, then 0.2% at 12 ml/hour) in a three-arm trial among 81 patients of mean age >65 years, under spinal anaesthesia for elective knee arthroplasty 30 . The study was powered to detect a 40% reduction in pain score at rest at 24 hours postoperatively, although a study based on a primary outcome of pain with movement or joint mobilisation would have improved study design. Not unexpectedly, despite very good initial analgesia, patients receiving intrathecal morphine alone had higher scores than the other two groups at 24 hours. Apart from increased pruritus in the intrathecal morphine groups, there were no secondary outcome differences between groups; of note, the addition of intrathecal morphine to continuous femoral nerve block conferred no advantage with respect to pain control or early patient rehabilitation. This study was commenced in 2006 and employed larger local anaesthetic doses than are currently typical. So while it supports the efficacy of continuous femoral nerve block in this setting and the contention that intrathecal morphine alone is a less satisfactory option, the goals of early mobilisation and short length-of-stay are important considerations when choosing an analgesic technique. The PROSPECT Working Group does not recommend spinal morphine as a primary analgesic method after knee arthroplasty, being of the opinion that continuous femoral nerve block is currently the preferred approach, due to greater safety than continuous lumbar plexus block and limited data supporting the addition of sciatic nerve block 31 . One of the problems in relation to knee arthroplasty lies in the dosing requirements with intrathecal morphine-efficacy, side-effects (especially pruritus) and respiratory depression are dose-dependent and, despite adequate analgesia, opioid-induced side-effects increase patient dissatisfaction 32 .
Although as yet unproven, physiological, pharmacokinetic and genetically determined pharmacodynamic differences in response are likely to be important for each individual.
It is possible that alternative combinations of central and peripheral block, and use of drug regimens that include adjuncts to local anaesthetic, are more suitable and these still warrant investigation. Recent studies of knee arthroplasty found that the clinically simpler approach of single femoral nerve block (rather than catheter placement for continuous block), combined with 100 to 150 µg intrathecal morphine, is an effective regimen 33, 34 . Periarticular infiltration of local anaesthetic, possibly with adjuncts, particularly now that some countries have long-acting bupivacaine liposomal injectable suspension available, is another method that avoids motor block and is similar to, or more effective than, intrathecal morphine 6, 35, 36 . Although a complex regimen, when local infiltration analgesia is combined with intrathecal morphine 200 µg and a single femoral nerve block, several outcomes are further improved 37 . High-quality early patient analgesia and high satisfaction are important clinical outcomes, but the frequency of total knee and hip arthroplasty in the community, the prolonged period of rehabilitation required following surgery and the potential for chronic pain and disability are all reminders that these surgeries have extensive healthcare costs and implications. Much larger trials, examining optimal analgesic combinations and powered for outcomes such as timing and quality of early ambulation, cost-effectiveness, long-term, disability-free survival and the incidence of persistent pain, warrant development and funding. 
